This study explores the relationship between general human capital investment, financial knowledge, occupational spillovers, and the accumulation of wealth in a primarily descriptive manner. Drawing upon human capital theory and following previous related work by Delavande, Rohwedder and Willis (2008) , we hypothesized that individuals with daily exposure to financial knowledge through their occupation would benefit by having greater financial knowledge that would translate into greater wealth accumulation than individuals who do not enjoy such spillovers from their occupation. Using data from the Cognitive Economics Study and the Health and Retirement Study, we find strong evidence that individuals in financial occupations tend to have greater financial knowledge and moderate evidence that they also have greater wealth accumulation.
Introduction
Even before the current economic crisis, there has been an explosion of interest in evidence that many Americans lack even rudimentary "financial literacy" (Lusardi and Mitchell, 2007 , 2007a , 2007b Lusardi, Mitchell, and Curto, 2009) . Moreover, there is considerable cross-sectional evidence that low levels of literacy are correlated with a variety of poor economic outcomes (McArdle, Smith and Willis, 2009; Smith, McArdle and Willis, 2010) . This evidence has created interest in the question of whether it would be possible to improve the economic welfare of ordinary Americans by increasing their financial literacy through informational campaigns, formal education or other means.
In this paper, we utilize a human capital theory of the acquisition of financial knowledge over the life cycle developed by Delavande, Rohwedder and Willis (2008) as a framework to interpret the crosssectional relationship between financial literacy and wealth using unusually rich bodies of data from the Cognitive Economics Survey (CogEcon) and the Health and Retirement Study (HRS) . Within a human capital framework, it is useful to distinguish three terms-financial literacy, financial knowledge and financial capability-that are often used interchangeably but are conceptually distinct from a theoretical point of view and lend themselves to different measurement approaches. Financial literacy is commonly measured by an individual's performance on test items concerning financial knowledge or ability to do calculations that are relevant to financial decisions. While performance on a financial literacy test may provide a measure of the latent variable, financial knowledge, it is important to recognize that teaching people the correct answer to test items is unlikely to have much impact on their financial decisionmaking. In this paper, we view "financial knowledge," as a stock of human capital that may be augmented through purposive investment activities. In addition to deliberate investment activities, an individual's financial knowledge may be affected by "spillovers" from family, social and occupational exposures.
While financial knowledge is an important input into financial decision-making, knowledge alone is not sufficient for a person to make good financial decisions. Financial knowledge, together with other factors such as effort, attention, self-control, conscientiousness, and capacity to plan contribute to an individual's "financial capability" which is revealed by behavior. 1 In preparing for retirement, a financially capable person forms a saving plan that allows for adequate retirement wealth; modifies the plan as circumstances change; accumulates savings in an efficiently diversified portfolio using low cost, efficient and trustworthy financial institutions and good tax planning. As retirement approaches, a financially capable person chooses the best age to claim Social Security, manages retirement wealth by selecting financial products that deal with risks of health and longevity, but maintains sufficient flexibility to deal with other contingencies that may arise. Although financial capability leads, in principle, to observable outcomes, it is difficult, in practice, to disentangle capability from preferences, expectations and luck. For example, a lucky person may have become wealthy despite violating conventional wisdom about portfolio diversification; two equally capable people who differ in risk preference or bequest motive may accumulate different amounts of wealth and choose different portfolio composition of stocks and bonds; a person may begin claiming Social Security at age 62 because of a belief that his or her personal mortality risk is higher than actuarial rates or because he or she fails to understand that benefits would be higher if the claiming age is delayed. Despite these theoretical differences in these concepts and because we do not actually observe one's stock of financial knowledge, we utilize a financial literacy score as our proxy for financial knowledge in our empirical work.
It is also important to recognize that the benefits of financial knowledge may accrue to a household to the extent that husbands and wives share household income and wealth. As Hsu (2010) argues, this creates the basis for a household division of labor in which one partner specializes in acquiring financial knowledge and manages the family's finances while the other specializes in acquiring the knowledge to carry out other household tasks. In most of our analysis in this paper we will consider the household as the unit of analysis but, when appropriate, we use measures of the characteristics and abilities of the "financial respondent," the partner deemed most financially knowledgeable in response to the question: "Which member of your immediate family is most knowledgeable about your family's assets, debts, and retirement planning?"
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In this paper, we explore the correlates of financial knowledge with particular attention to the role of exposure to financial or investment activities through one's occupation. We examine whether individuals with this exposure, which we also refer to as an occupational spillover, have more financial knowledge and hence, greater wealth accumulation than individuals in other occupations. Because of the complexities of these relationships, our work represents a first step in answering these questions, but does not offer a conclusive causal story.
Life Cycle Accumulation of Financial Knowledge
We draw on a simple human capital model of the acquisition of financial knowledge presented in Delavande, Rohwedder and Willis (2008) -denoted hereafter as DRW-to provide a framework for the empirical analysis of this paper. In their model, financial knowledge is a particular type of human capital that is acquired over the life cycle by means of investment in learning about matters that affect a household's ability to manage its income, expenditures and savings effectively and efficiently in service of maximizing its expected lifetime utility. Individuals need financial knowledge to manage day-to-day matters such as budgeting, shopping for the lowest price, paying bills, balancing a checking account, and using a credit card. It is also needed in pursuit of long-run goals including housing, children's education and having access to sufficient resources during retirement. Understanding issues such as compound interest, knowledge of the risks and returns of alternative investments, benefits of risk diversification, options for mortgage finance, tax law, trustworthiness and costs of alternative financial and credit institutions, etc., helps individuals achieve these goals.
2 For single respondents and those in partnerships where they are not planning a joint financial future, each respondent is the financial respondent for his or her own household. For couples in which more than one member completed a survey, the financial respondent was designated using the question "Which member of your immediate family is most knowledgeable about your family's assets, debts and retirement planning?" (This is the same question as is used in the Health and Retirement Study to designate a financial respondent.) Where one person was not at least weakly indicated to be the financial respondent, we used an algorithm to choose a financial respondent. In this algorithm, we used the answer to a question about who makes financial decisions, how many objective sources of financial information were used to complete the survey, who had more of the most common asset types, and who refused to answer fewer questions about the amount of wealth. In cases where a financial respondent was still not clearly indicated (<5% of households), we randomly assigned financial respondent status.
The timing and volume of investment depends on the balance between the benefits of additional financial knowledge and the cost of acquisition. In the DRW model, investment in financial knowledge is governed by a human capital production function in which an individual combines his or her cognitive ability, stock of knowledge, purchased inputs and effort in order to acquire additional knowledge. 3 The productivity per unit of time spent investing in financial knowledge is greater for people with greater ability or a higher stock of knowledge. Depending on how ability and knowledge affect the opportunity cost of time, more able and knowledgeable people may face either higher or lower costs of learning relative to those with lesser ability and knowledge.
Assume that an additional unit of financial knowledge yields a benefit of b percent per dollar of a financial transaction per period. For example, focusing on expected returns on a retirement wealth portfolio, assume that an additional unit of financial knowledge would enable an individual obtain a return that is closer to the efficient mean-variance frontier. Thus, holding risk constant, the additional financial knowledge would enable the person to obtain an expected return of (1 ) b r  on a portfolio that previously had a return of r percent. The additional return might come about through improved diversification, by choosing a financial services provider with lower fees or by selecting a better financial advisor. The total value of the unit of knowledge depends on its durability-knowledge may be forgotten or become obsolete-and the length of time that it is applied-the investor may be young or old and a financial investment may be held for a long or a short time. Most importantly, the total value of the investment depends on the number of dollars to which it is applied. An extra percentage point of return is worth only ten dollars per year on a one thousand dollar portfolio, but is worth ten thousand dollars per year on a million dollar portfolio.
This scale economy associated with investment in financial knowledge is a general characteristic of any human capital decision in which the cost of acquiring knowledge is independent of its future rate of utilization. The non-convexities caused by scale economies create an incentive for knowledge (or crystallized intelligence) to become specialized and for a household division of labor in which one spouse tends to specialize on financial matters (Becker, 1991; Hsu, 2010) . This is true for the full range of household financial decisions, including shopping for the lowest price and best quality for household consumption goods; managing the household budget and credit cards; choosing the most advantageous means of financing home purchases; planning for retirement by selecting an appropriate savings rate, choosing an efficient portfolio, understanding pension plans, etc. Because the knowledge that is relevant to these various domains differs, there is room for specialization between the spouses in domain-specific financial knowledge.
In addition, this scale economy creates an incentive to acquire financial knowledge that is greater the larger the volume of resources to which the knowledge will be applied. Since higher lifetime income is positively correlated with consumption, savings and wealth, the demand for financial knowledge will tend to be higher for high-income households. To the extent that such households acquire more financial knowledge and that knowledge is productive in enhancing their economic outcomes, the correlation between economic well-being and financial knowledge will be reinforced. Because of feedback loops over the life cycle between economic resources and incentives to invest in financial knowledge, it is difficult to estimate the productivity of these investments.
While deliberate attempts to learn about financial matters are surely important, it is likely that a significant amount of the information-accurate or inaccurate-that people that have in their minds about finance is the result of spillovers from the social interactions they have in their personal and work lives.
In this paper, we will examine the role of occupational spillovers on people's financial knowledge and financial outcomes. Individuals tend to make occupational choices at relatively early ages and it is implausible that the differential opportunity to acquire useful financial knowledge on the job sways many people to choose a job in banking or finance rather than in medical technology or engineering. Although it is tempting to think that occupational spillovers might offer a possible way to estimate how productive financial knowledge is for financial outcomes of people at later ages, it also plausible to suppose that individuals who find financial matters more interesting or discover an aptitude for finance while they are in school will be relatively more likely to choose occupations such as banking or finance than those who have an interest in and aptitude for topics unrelated to finance. Thus, we prefer to think of the analysis in this paper as primarily descriptive rather than causal.
Cognitive Economics Study Data and Analysis
We use data from the CogUSA In all regression analyses, we use sampling weights that were developed to make CogUSA mirror the Health and Retirement Study population. 9 All reported standard errors are therefore weighted and heteroskedasticity-robust.
Measures of financial knowledge
One goal of the Cognitive Economics Study was to provide measures of financial knowledge at a more sophisticated level than is available in the Health and Retirement Study and other nationally representative studies. In the 2008 baseline survey, respondents answered a 27-item battery of questions aimed at measuring financial knowledge. This battery of questions included 25 statements to be rated by respondents on a 12-point scale as "surely false" to "surely true." Each respondent was randomly assigned to see either a "true" version or a "false" version of each of the 25 true/false statements.
Additionally, the battery included two multiple-choice items about rates of return.
We have subjectively separated these 27 questions into two groups: 11 questions that we label as "attitudinal and 16 questions that we label as "factual" (see Appendix A for the complete list of questions). The "attitudinal" questions reflect common wisdom that, at least prior to the crash, was accepted by most financial specialists. One example of a "true" statement included in our "attitudinal" measure is "Financially, investing in the stock market is better than buying lottery tickets." At least through the fielding period of our baseline CogEcon survey in 2008, this statement would generally have been regarded as true. However, in general, these questions reflect normative beliefs or attitudes about financial concepts. The "factual" financial knowledge questions are more positive (as opposed to normative) and tend to be mathematical or definitional in nature, and include statements that would not generally be considered controversial, even after the events of the past two years. An example of a true "factual" statement in the financial knowledge test battery is "Mutual funds do not pay a guaranteed rate of return."
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Finally, in the 2009 survey, we asked whether respondents thought that the rate of return on stocks over the past 100 years had exceeded that on bonds, been equal, or had been less than the return on bonds. We view this question as ascertaining whether respondents are aware of the historical "equity premium" in the return to stocks, as compared to bonds. We use this as a third proxy for financial knowledge or sophistication.
From these measures, we have created three separate measures of financial sophistication. The first measure, "Factual Financial Knowledge," is a standardized (~N(0,1)) mean score for the 16 "factual" questions about financial matters. The second measure, "Attitudinal Financial Knowledge," is a standardized mean score for the 11 attitudinal questions about financial matters. The third measure, "Equity Premium Awareness," is an indicator variable equal to one for the 67% of respondents who responded (correctly) that the rate of return on stocks has exceeded that on bonds over the past century, and zero otherwise.
Measures of wealth and portfolio allocation
The other important goal of the Cognitive Economics Study was to gather detailed information about wealth holdings and portfolio allocations. In this paper, we use several measures of wealth and portfolio allocation to examine the relationship between occupational spillovers into financial knowledge and economic outcomes. First, we use a household measure of retirement wealth held in defined contribution plans and individual accounts. 11 Second, we use a measure of "total household wealth," the sum of retirement wealth plus checking, savings, money market accounts, certificates of deposit, net real estate wealth, business and farm equity, stocks, bonds and other investments held outside of retirement accounts, minus credit card debt. In our sample, the average total wealth is around $800,000, with a standard deviation of $1.9M. Third, we use an indicator variable that is equal to one if the respondent holds any wealth in stocks or stock mutual funds. Sixty-nine percent of households in our sample hold stock or stock mutual funds.
Occupational classification
Throughout this paper, we create several different "financial occupation" categorizations of the Census 2000 occupation codes from the respondents' longest-held jobs, where we aim to flag occupations that might have facilitated learning about financial topics.
First, we create an indicator variable, high financial, equal to one if the regular tasks for an occupation include conducting cost-benefit analyses, making investment decisions, and predicting rates of return. Examples of high financial occupations include high-level executives, financial managers, production managers, accountants, many kinds of analysts, and economists. Second, we create budget, which is equal to one if the occupation's tasks include managing resources and /or budgets prospectively.
We expect that individuals in such occupations might have developed some skills related to discounting, understanding opportunity costs, and saving by living within a budget. This variable, budget, includes high-and lower-level executives and managers, business operations specialists, financial specialists, actuaries, economists, clergy, designers, producers and directors. Third, we flag occupations that require frequent use of mathematical knowledge common in working with interest rates, exponents, present values, and rates of return as high math. We hypothesize that individuals in such occupations may have an advantage in understanding the value of compounding, growth, and discounting future values, and thus have an easier time creating projections for their own future. Examples include accountants and auditors, computer scientists and systems analysts, actuaries, mathematicians, statisticians, other mathematical scientists, engineers, astronomers and physicists, chemists and material scientists, economists, and statistical assistants. Figure 1 illustrates the relationship between these variables for one respondent per household included in our household-level sample. If any of the above variables (high financial, budget, or high math) are equal to one, a composite variable called financial occupation indicator is set equal to one, and zero otherwise. In the diagram, the union of the three indicators represents this composite variable. Note that these are not mutually exclusive categorizations, but our intent is to use both narrow and broad definitions of being in a financial occupation to investigate financial knowledge spillovers.
As a last indicator of an occupation dealing with financially related content at work, we create a "lower bar financial occupation indicator," which is equal to one if the occupation deals with any financial content, and zero if the likelihood of financial learning in the occupation is arbitrarily close to zero. Common examples of occupations in which individuals are very unlikely to have been exposed to financial content include registered nurses, teacher assistants, customer service representatives and truck drivers. In this measure, secondary school teachers are coded as possibly having been exposed to financial content, as are low level retail sales managers and secretaries or administrative assistants. These occupations are also coded as zeros under our composite financial occupation indicator, because it seemed that most individuals in these occupations would not have been exposed to significant amounts of high-level budgeting, math, or financial tasks over the course of their jobs. the combination of the three categories described above. This lower bar indicator is a much broader indicator of financial knowledge exposure at work, as over half of our sample falls into such an occupation, whereas only about a quarter of the sample are categorized as having worked in an occupation with high level financially-related content. Table 2 summarizes the relationship between our financial knowledge occupation exposure indicators and our measures of financial knowledge. For each occupation categorization, we present the mean financial knowledge score for individuals who were in the occupational group or not in it. That is, the first row gives the means for those for whom their longest-held occupation may have had budget content (that is, for whom budget=1), while the second row gives the means for those whose longest-held occupations were not classified as having budget content (that is, for whom budget=0). From these simple descriptive statistics, we find that on average, individuals whose longest-held occupation may have involved financial content display higher levels of financial knowledge. 12 Not surprisingly, we also find that our broader categorization, lower-bar financial occupation, yields lower financial knowledge scores on average than our narrower categorizations, such as budget, high math, or high financial.
What influences financial knowledge and occupational sorting?
First, we hypothesize that the accumulation of financial knowledge is consistent with the basic model of human capital accumulation described earlier in this paper. That is, we expect that years of education and the number of economics courses will be positively correlated with financial knowledge. Table 3 shows the pair wise correlations between our financial knowledge measures, education and fluid intelligence. As expected, our three different measures of financial knowledge are all positively correlated with each other and with our human capital measures.
In Table 4 , we present results examining the partial correlations between financial knowledge, education and ability using linear regressions of the form:
where X i includes exogenous control variables including age in years, an indicator variable for whether female, and fluid intelligence as measured by the number series score. The dependent variables, denoted by FK in the equation above, are "factual" financial knowledge, "attitudinal" financial knowledge and awareness of the equity premium --whether respondents thought that the real rate of return on stocks exceeded that on bonds over the last century. The first two dependent variables are standardized, so a one-unit increase represents a one-standard deviation increase in measured financial knowledge. The second is a binary variable that is equal to one if a respondent answered correctly that stocks have outperformed bonds over the last century. Again, we find a positive correlation between human capital and financial knowledge, but the number of economics courses may be more important than years of education: two economics courses are associated with a larger increase in financial knowledge than an additional year of education (columns 2 and 3). Consistent with other studies of financial knowledge or financial literacy, age is negatively associated with two of our three measures of financial knowledge, as is being female (Lusardi and Mitchell, 2007; Hsu, 2010) . As Hsu (2010) also finds, fluid intelligence is positively related to financial knowledge, perhaps due to a lower cost of acquiring an additional unit of financial knowledge. A standard deviation increase in fluid intelligence is associated with a 0.157 or 0.251 standard deviation increase in financial knowledge measures, respectively (columns 1 and 2, respectively). Column 3 shows that a standard deviation increase in fluid intelligence is also associated with a six percent higher chance that an individual is aware of the historical equity premium.
Next, we explore the extent to which education, economics courses and fluid intelligence are related to whether a respondent had worked in an occupation in which he or she might have had the opportunity to learn about financial matters. We expect that as the number of economics courses increases, individuals will be more likely to sort into finance-type occupations. Table 5 shows the results from a regression of the form
where OCC i is one of our indicator variables for whether a respondent's occupation may have had financial content. The first three columns show the results from a linear probability model where the dependent variable is a zero/one indicator reflecting one of our three narrow categories of finance-related occupations: budget, high financial and high math, respectively. We also report results using our broader categorizations of occupational spillover in columns 4 and 5 (financial occupation indicator and lower bar, respectively). Regardless of how we categorize occupation as "financial," years of education and number of economics courses are positively related to financial content on one's career. The lack of significance of number series, our measure of fluid intelligence, suggests that fluid intelligence has its primary effect on occupational choice through affecting the level and content of education.
Occupational spillovers and financial knowledge
Next, we examine more directly whether working long term in a finance occupation is associated with greater financial knowledge, separate from educational background and ability. In this analysis, we focus on households because we expect that household financial knowledge matters more than individual level knowledge in understanding wealth accumulation and retirement planning. We control for lifetime earnings, because earnings are related to occupation and, based on our theoretical model, higher earnings should increase the incentive to acquire financial knowledge. Though we cannot make conclusive claims about causality in these analyses, we interpret our results as suggestive of spillover effects of occupation on financial knowledge and financial outcomes. The next three tables give the results from householdlevel regressions following the equation:
As above, X is a vector including exogenous variables including the maximum age of both members in the couple and the maximum number series score. In this household-level specification, Z is a vector including the education levels of both the man and woman in a household, a "single" indicator variable, and the log of household lifetime earnings imputed from linked HRS-Social Security data files.
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Here, OCC includes the regressors of interest: budget, high financial, high, finance occupation indicator and our lower-bar. However, these are now set equal to one if either person in the household was in a finance-related occupation in their longest-held occupation.
We present results using our three measures of financial knowledge in Tables 6-8, respectively.
In Table 6 , the dependent variable is the "attitudinal" financial knowledge score of the household's financial respondent. 14 Column 1 gives the results from the baseline regression, without the occupation variables. Both male and female education levels are positively related to "attitudinal" financial knowledge. In contrast to Table 4 (with individual level regressions), the coefficients on number series 13 Individual earnings measures are imputed using occupation by age category and sex cell means from Health and Retirement Study Social Security earnings data. These are cell means of the present discounted value of lifetime earnings. Household-level lifetime earnings are created by summing the imputed lifetime earnings measures across both members of a couple, for members of couples. We present more detail about creation of the lifetime earnings measures used to create these imputations in the appendix. indicator is smaller and not statistically significant, implying that it may be higher-level knowledge acquired through occupation that is related to our "attitudinal" financial knowledge measure.
In Table 7 , the dependent variable is the "factual" financial knowledge score of the household's financial respondent. Interestingly, economics courses and fluid intelligence correlate positively with "factual" financial knowledge but they are insignificant in explaining "attitudinal" financial knowledge.
Again, lifetime earnings are positively predictive of "factual" financial knowledge, though the magnitude is smaller than with "attitudinal" financial knowledge. The composite indicator finance occupation indicator and high math are positively related to "factual" financial knowledge. Consistent with the previous table, all coefficients on the occupation variables are positive and of relatively large magnitude, even though not all reach a standard level of statistical significance. Table 8 reports the results of regressions where the dependent variable is equal to one if the financial respondent is aware that returns on stock have exceeded those on bonds over the last century, and zero otherwise. As with the other regressions, education and the number of economics courses are positively associated with knowledge of the equity premium. Lifetime earnings are also strongly and positively related to knowledge of the equity premium. Here as well, the coefficients on the occupation variables are all positive, although only one is statistically significant.
We interpret tables 6 through 8 as offering suggestive evidence that there may indeed be spillover effects of occupational learning on financial knowledge accumulation, even after controlling for fluid intelligence, education and lifetime earnings.
Occupational spillovers and wealth accumulation
A key question is whether the occupational spillovers in financial knowledge actually affect economic outcomes. In other words, does this exposure to financial concepts in one's occupation translate into greater wealth accumulation? In tables 9 through 11, we examine the relationship between wealth outcomes and occupation for evidence of occupational effect that are unrelated to earnings, ability or education. These regressions follow equation [4] :
This equation is parallel to equation [3] , but the dependent variables are now the natural log of household retirement wealth, the natural log of total household wealth, and an indicator variable equal to one if the household holds any stock or stock mutual funds. Also as before, X is comprised of household measures of age, sex and fluid intelligence (as measured by the number series score), and the vector Z contains male and female education levels, a "single" indicator variable and the maximum number of economics courses taken by either member of the couple.
We present results using our three measures/indicators of household wealth in Tables 9-11, respectively. In Table 9 , the dependent variable is the natural log of total household retirement wealth The dependent variable in Table 10 is the log of total wealth, which includes retirement wealth, cash, checking, savings, certificates of deposit, net real estate holdings, and other stock and bond holdings, minus credit card debt. Again, column 1 shows the results of the baseline regression. Of note, the coefficients on lifetime earnings and the number series score are much smaller in magnitude.
Columns 2 through 6 show that there are positive and but not statistically significant associations between the occupation indicators and total wealth, though smaller than in analyses where the dependent variable was retirement wealth. Here, the lower-bar occupation indicator has the largest coefficient and is the closest to being statistically significant.
Next, we examine whether having one member of the household in a finance occupation is associated with whether the household owns stock in Table 11 . The dependent variable is an indicator variable of whether a household owns any stock or stock mutual funds. As in tables 9 and 10, the coefficients on lifetime earnings and number series score are positive and statistically significant. In contrast to the previous two tables, however, most of the coefficients on economics courses are statistically significant. Education also is positively and statistically significantly related to stock ownership. Columns 2 through 6 show the relationship between occupation and stock ownership. All but the high math coefficient are positive and large. We find some significant effects of being in a finance occupation using the composite finance-related occupation and budget indicators, which are associated with 13 to 15 percentage point higher probabilities of stock ownership, comparable to the effect of a two standard deviation increase in number series score.
Our analyses clearly illustrate that financial knowledge is related to educational level and economics course material, reflecting that financial knowledge may be acquired in those courses and/or that coursework in economics may be indicative of a general interest in the subject matter. We also find strong evidence of a link between working long term in a finance occupation and financial knowledge.
However, we find only weak evidence using the CogEcon data that this translates in greater wealth.
Nonetheless, examination of the estimated signs and magnitudes of our occupational indicators reveals that these are positive and of substantive magnitudes. Therefore, we may be failing to measure precisely these effects due to sample size limitations and errors in our occupational variable classifications.
Additionally, because our imputed lifetime earnings measures depend on occupation, some of the effects of occupation and earnings may not be properly measured. To investigate further this last question of whether occupational exposure to financial content translates into greater wealth accumulation, we turn to the Health and Retirement Study.
Health and Retirement Study Data and Analysis
In the next section, we use data from the Health and Retirement Study (HRS) to seek support for our hypothesis that occupational spillovers may affect economic outcomes. The HRS provides a nationally representative sample of the US population of individuals over age 50 and includes rich data to study the economics and demography of aging. While the HRS lacks detailed measures of financial knowledge and fluid intelligence comparable to those available in the CogEcon data, a particular benefit of the HRS is that it offers a much larger sample size. A second important benefit of the HRS data is that they are linked to yearly Social Security earnings data. The Social Security data allows us to control for respondents' lifetime earnings directly instead of using imputed values as in our CogEcon analysis. 
Sample and measures
We focus our HRS analysis on married respondents linked to the SS earnings data and for whom we have at least 25 years of earnings data. This yields 2,534 households. We ascertain the predominant occupation for each spouse based on tenure in occupation. We use household level finance occupation indicators as we did for our CogEcon analysis (see Section 3.1.3). We also include the following control variables in estimating equation [4] : the natural log of the household lifetime earnings, a dichotomous variable equal to one if either spouse has zero lifetime earnings, the age, education, and self-employment status of both the husband and the wife. The self-employment variable is equal to one if the spouse was ever self-employed, and zero otherwise. This variable was unavailable in the CogEcon data, but seems important, as individuals may acquire high levels of financial knowledge and financial skills while running their own businesses. We use the RAND HRS measure of total household wealth excluding secondary residence. 16 We present summary statistics of these variables for our sample in Table 12 . Our HRS sample has slightly more "finance" occupation households and slightly less "math" occupation households than our CogEcon sample, but otherwise is quite similar on the fraction of households with at least one member in the finance occupations. The HRS sample is also slightly younger and slightly less educated.
Results
We present our main results using the HRS data in Table 13 . 17 We find that households where the longest-held occupation of at least one spouse may have included exposure to financial content have higher total household wealth on average. Our results are robust to whether we use household level measures of occupational spillover (as we did for the CogEcon analysis) or individual level and to different specifications of the spouses' education and age. Overall, the HRS coefficients are consistent in direction with the CogEcon findings but are more precisely estimated. We suspect this is due to the larger sample available in the HRS. Even though we are unable to control for some of the measures we include in the CogEcon specifications (e.g., number series score or number of economics courses), the HRS results strengthen our descriptive analysis by showing a strong association between occupational choice and household wealth.
Conclusion
In this study, we aimed to provide some preliminary and exploratory evidence about the relationships between general human capital investment, financial knowledge, occupational spillovers, and the accumulation of wealth. Drawing upon human capital theory and following previous related work by Delavande, Rohwedder and Willis (2008) , we hypothesized that individuals with daily exposure to financial knowledge through their occupation would benefit by having greater financial knowledge that would translate into greater wealth accumulation than individuals who do not enjoy such spillovers from their occupation.
Using the CogEcon data, we find strong patterns of greater financial knowledge, as measured by financial literacy scores, for individuals who sort into occupations with at least some exposure to financial and investment content. Not surprisingly, taking more economics courses correlates positively with both financial knowledge and sorting into "finance" occupations. Although we are not able to disentangle the causal direction of these likely interdependent relationships, the finding that individuals in finance occupations seem to have greater financial knowledge is consistent with theories about financial knowledge and human capital acquisition (Delavande, Rohwedder, and Willis, 2008) .
Finally, we find some suggestive evidence, which is admittedly stronger with the HRS data, that this occupational spillover (of financial concepts to one's financial knowledge) may translate into greater wealth accumulation. Although these findings are preliminary and exploratory, the policy implication is that individuals do seem to benefit from greater financial literacy. Note: Rows give the means of the financial knowledge indicator for a particular group. For example, the first row gives the means of the three financial knowledge measures for individuals whose occupations were given a "1" for the "budget" indicator variable, while the second row gives the means for those who did not receive a "1" for the "budget" variable. Financially, investing in the stock market is no better than buying lottery tickets. Q21 The more you diversify among stocks, the more of your money you can invest in stocks.
The more you diversify among stocks, the less of your money you should invest in stocks. Q23 Young people should hold somewhat riskier financial investments than older people.
Older people should hold somewhat riskier financial investments than young people. Q25 Even if you are smart, it is hard to pick individual company stocks that will have better than average returns.
If you are smart, it is easy to pick individual company stocks that will have better than average returns. Q28 It is possible to invest in the stock market in a way that makes it hard for people to take unfair advantage of you.
There is no way to avoid people taking advantage of you if you try to invest in the stock market. Q31 An employee of a company with publicly traded stock should have little or none of his or her retirement savings in the company's stock.
An employee of a company with publicly traded stock should have a lot of his or her retirement savings in the company's stock. Q33 It is a good idea to own stocks of foreign companies.
It is best to avoid owning stocks of foreign companies. Q34 Even older retired people should hold some stocks.
Older retired people should not hold any stocks. Q38 It is important to take a look at your investments periodically to see if you need to make changes.
Once you have made an initial decision about the investment mix for your portfolio, you should avoid making changes to your portfolio until you are close to retirement. Q39 It is better for young people saving for retirement to combine stocks with long-term (inflation protected) bonds than with shortterm (inflation protected) bonds.
It is better for young people saving for retirement to combine stocks with shortterm (inflation protected) bonds than with long-term (inflation protected) bonds. Q41 Buying a stock mutual fund usually provides a safer return than a single company stock.
Buying a single company stock usually provides a safer return than a stock mutual fund.
Components of "Factual" Financial Knowledge Measure
Multiple-choice questions (score is one if correct, zero if incorrect; correct answers in bold font) Q15 Suppose you had $100 in a savings account and the interest rate was 2% per year. After 5 years, how much do you think you would have in the account if you left the money to grow? Answer options: More than $102; Exactly $102; Less than $102. Q16 Imagine that the interest rate on your savings account was 1% per year and inflation was 2% per year. After 1 year, would you be able to buy more than, exactly the same as, or less than today with the money in this account? Answer options: More than today; Exactly the same as today; Less than today.
Components of "Factual" Financial Knowledge Measure (continued)
True/False Questions (100% "Surely True" to 100% "Surely False", 12-point scale) True Version False Version Q17 An investment advisor tells a 30-year-old couple that $1,000 in an investment that pays a certain, constant interest rate would double in value to $2,000 after 20 years (by the time they are 50). If so, that investment would be worth $4,000 after 40 years (by the time they are 70).
An investment advisor tells a 30-year-old couple that $1,000 in an investment that pays a certain, constant interest rate would double in value to $2,000 after 20 years (by the time they are 50). If so, that investment would not be worth $4,000 for at least 45 years (until they are at least 75). Q19 When an investor spreads money between 20 stocks, rather than 2, the risk of losing a lot of money decreases.
When an investor spreads money between 20 stocks, rather than 2, the risk of losing a lot of money increases. Q20 If you start out with $1,000 and earn an average return of 10% per year for 30 years, after compounding, the initial $1,000 will have grown to more than $6,000.
If you start out with $1,000 and earn an average return of 10% per year for 30 years, even after compounding, the initial $1,000 will have grown to less than $6,000. Q22 Mutual funds do not pay a guaranteed rate of return.
Mutual funds pay a guaranteed rate of return. Q24 It is easy to find mutual funds that have annual fees of less than one percent of assets.
It is hard to find mutual funds that have annual fees of less than one percent of assets. Q26 Using money in a bank savings account to pay off credit card debt is usually a good idea.
Using money in a bank savings account to pay off credit card debt is usually a bad idea. Q27 You could save money in interest costs by choosing a 15-year rather than a 30-year mortgage.
You could save money in interest costs by choosing a 30-year rather than a 15-year mortgage. Q29 If the interest rate falls, bond prices will rise.
If the interest rate falls, bond prices will fall. Q30 Taxes affect how you should invest your money.
Taxes do not affect how you should invest your money. Q32 For a family with a working husband and a wife staying home to take care of their young children, life insurance that will replace three years of income is not enough life insurance.
For a family with a working husband and a wife staying home to take care of their young children, life insurance that will replace three years of income is more than enough.
Q35 You should invest in either mutual funds or a large number of different stocks instead of just a few stocks.
You should invest most of your money in a few good stocks that you select rather than in lots of stocks or in mutual funds. Q36 To make money in the stock market, you should not buy and sell stocks too often.
To make money in the stock market, you have to buy and sell stocks often. Q37 If you have to sell one of your stocks you should sell one that has gone down in price rather than one which has gone up.
If you have to sell one of your stocks you should sell one that has gone up in price rather than one which has gone down. Q40 If you invest for the long run, the annual fees of mutual funds are important.
If you invest for the long run, the annual fees of mutual funds are unimportant.
